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(57) Abstract: A dispersoid having metal-oxygen bonds which is suitable for use in the production of a thin metal oxide film at 
a temperature as low as 200°C or below and the production of a homogenous organic/inorganic composite; and a thin metal oxide 
film and an organic/inorganic composite each having various functions, especially an organic/inorganic composite having a high 
Ifi refractive index and high transparency. The dispersoid having metal-oxygen bonds is characterized by being obtained by mixing 
J© a metal compound having three or more hydrolyzable groups with 0.5 to less than 2 mol of water per mol the metal compound in 
an organic solvent in the absence of an acid, a base, and/or a dispersion stabilizer at a temperature not higher than the hydrolysis 
i^s initiation temperature and heating the mixture to a temperature not lower than the hydrolysis initiation temperature. 
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A^^i/>^ija-jK :t^w>^u 3— ;k u^*-;k 3, 5, 

5- hj*^;v- i ^§^>5p;k Sf&pww 

yp)V, 3-^ b^^^^)ir±T—b, 2-x^;u^;i/T-fex-h, 2-x 
?)ls\*yj]/T±r-b, fu^ym^^A. rfu\d^rym.^)V, ~7u\f.3r 
ymzr?-)v, fu^ym.^y^)V, -y^^jv^rhy. ^^x^;^ ^ 

vy. 7th-hu;k ^x^;i/x-^;k ^^atf^x-^JK eMvyat! 
;i/x--r-;i/, i^^;ux-^;K ^^~>;i/x-^;p, txv-;k f h7kF 
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U7?>, rh7tHnb!7>, $^h^>X^>, ^ih^X i??h 
*->X^>, zSJL^UytfVn— )V S J*^)V3L~-^)V* ylfl/>ifij3-j^ 

x5f;i/x-^;K > ? x^w>^un-;i/^^5F;i/x-^;K 
-;k ^>^>, ^\^>, ^\y^>, -*!7?y, y**! 

)V^>i£>, y^>, 5>X3\>WS>-£>, ^>^;i/^>if>, 5^>3\H^>if 

^rit>> ^^U>, i7DU^^>, y^OD/^X h'J^DD/^X rh7 
^nn*^>, ^nnx^X v^nox^>, hu^nnx^x 5^h^D 

n^ 0 DA'>, ^nn^>, ^nn^s>^>, ^nn^>-tf>, ^DD^>f 
i7Dnh;j/x>, ^p^^37>, r/a^x^^ ^at^n;ix :/n^^ 

^>^>, ^\^r1t>, b ^X bV> 0 mis 

vi 0 
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II &ftWi~F%Z>h<Df)W%.V<. Mc&mzte, x^/-;w -fV 

PP£^ig^ ^\^-y->, $/^D^\^ri5->, ^>if>, h;Wx>, =^v-l/>, ^na 

DiJ F>^«*^Dh>ttttt» ^^#^^9 - 2 0 8 4 3 8^3§ 

^mmmmmz, ^rz^mmmx^vr^K^m^-r^m. m&mit&m 
iz^mmmx^rm^r^K^mm-r^m, mmmmxwvfcyMz. m&mit& 

#^>o m&mit&m&mffi'rzmmmmv&m&fe, m&mik&to i o o mmm 

\ZMV. $f*U<ttlO~5, OOOtm $e»^L<^10 0~3, 0 

^T©aie««»*b<, - so — i o o < cffiffl©iam#$fS;b<, $6tit 
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\,Mfi % Mfcmzte, »H¥ 1-2 3 0 4 0 7 t^fcffitSnTViSm <£M 

(in #msti i ko^t 

? \z gmzft®. ®& m*&mto t . r^jr^ui*^^* km v 
to. 5 {§^;i/^± 2 ^ )v*m f&zmfrz mmmnymMMzmmTz m. \z 

-H«^Stt5»tlt!(T»oT, m^fift** 0 •C*»©ME*T?fc &Z\t%W 

tntf, #KHS5££ni\ H#Wfc«, 1 2 9 0 3 2-*H**fcJfctttt 

^C-2 tbTlBm^nTV^^U5 i ^7^-9->^^M^-r§^t^T^, 



19 



WO 2004/043853 




PCT/JP2003/014367 



©MMlcmtU MMUm&mmmmth. MM 5 5 0 nmW 

#enT<§^ -2 o < c^T«^^^u<> '$6i:-5 0- — loot:© 

(III) Mil I I \Z~D^T 

*mn<Dftmni i m&m4k&M\zm&7kmm&mn-rz>z\t^%'&% 

ykv^mzm^zn&mkTkmnmmtvTiz^ir-v-y. ^zu^-v-ymo) 
mft%>z>w.m%. b < «5f#^{b7X^^^^T^ r> $ e> £ b < k* h ;px > % 
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mtfi & vf e» n & f) m £ v < « -r v :/ n tf ; w t ; w n - ;v *r & 5 „ 

~ 8 : 2<?)igB#W£L<$e>^ 4 : 6~6 : 4 ©fSSftW^ 

lei. 0fg^:;i/~2^;v^Tfe^©*w^bv^ ^Jn-T^TK^ajt^ ^Hb 
tK^^^, T;i/n-;w^^S:^7K(D^tf{c*fbTl~l 511%, £?£b< 

v^^^w^tvio ^p-r^7jc©a^«, ^b7K^^^ty;i/r3-;v 

m^S©^-&^^M'r'2)7KO^?P^^CD4 0 1 £?£;U< & 3 0 % 

~10%, $ £>te$?£L<< te2 5 %~ 1 5 %^&<£>o 

JK7K^Sf& £ $ £ ICff 3 £ t % T ^ £ o 

( i v) ftmn i v^ov^t 

*mw(Dftmniv\$, 3u±(Dm7kfrMm*m?z>&mit&mz, m&mit 

^^(Dm^JvmzM vx o . 5 i^)vu± 2 ^^;i/*^co7K^^JnT§ c: £ fc: £ 

(i i) 7k%2u±<Dm$k®\zttmvTmm-?z>, 

(i i i) ^m©7jc^^Jq-r^X^co-5^, / M<ifelISIt O'Cifc^© 
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&wrvrc*<Dmmi&mfc&m^)imzttvx o . sm^^sxAi, 2. ofg^ 

mik&yj^jimzttisT, 0. 5 fg^wyji, l^j^idw^tv^ mn 
■t&umn, m$kmzftmvt£7kmui:n<D tfeiiitoOTi? 

mfc&mom7kftMmi&um&>Te)um. ^r-\t- 5 o~- 1 0 o'ccd^h©^ 
cv) ftmn 1 ~ 1 vtc&iiO'ftst^o^T 

*j-bxi. 2{g^±$e>^^i. 4^±-e*-3tfe, ^•f^^^^tscUT 
v^c^^#^^-r^o ^n«, mmmm*\z&m-Mmm&*&?z>ftm.n& 
nmmzftmvtcmwt*. tsziz, *m^±, ^sKasowTftii 
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fc^#SR&3»*, *<Dm<Dftm*s ^iicioT, mfcWiM. mfcftm, y;wt 
^©^tn-ivit mm. &zfiftWL&ifc{bm 

****** «»bT^II:^*bTV^ 

o. 5it%iu e^WMi^icmti^ ^jfctt**£*«*atiu 

^GDi£S£5 5 0 nmfr**fl s Tajtbfc^aa*7**bT»*b<tt8 0 
-100 XOSj&sts&STtKaB*^. 

— T^K S***1)->^©X— 5\>1/&*«L 7th>, ^f^XWh> 4 
8 4 3 8^«K:aB«SnTVi*X|t^^>^*#©^*«tCffiV^nTVi5 

u^y^yyu^y* ^fjV7x-j^y '>o^>*©'>u 3->«*«^ 

#3!HJ<Z>#ifcSI I ~ I V0fi[?gtt, l-lOOnmOifflTfeSJli 
$^:l~5 0nm, Ri;i~2 0 nmCDtSHTf^SItStft 
•T^o -t©a[ft^*tt, 0-50 nmOilltiMTifcS i t S^ft 
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(vi) temmitmrnz-o^T 

0 0 t^T©lgTSJft-rs H it*. 

mm^mm^tsmm\z\t, >&mzmcxm(Dj&ft*m\i'rzz\£tf-ezz> 0 
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Ttnjjvmm, x#*->#ib, ^uxxf;w, j*7$>8Mb* 
^>b^um 0a*.fcr^g&-fe;*>K #®-fe*>K *j*aHz*>K warn 

SW>K *7-f h (fife) *fe*>K ifi#Mz;*>K *M#-fe*>h&<H<E> 

3^ U eg ^ y -fbx^ 1/ y izg 7 y tex^ 1/ > - A y y 4b:/ n t! 1/ > n # u , 
x^i/>-7^UE3^yfbx^i/>3^u v-, x^l/>-m<bH^^ft;x^l/> 
3#'J7- ( G37^{bx^u>-/N o -7;p^-DT;mr;i/t*-;px-7 L ;vn^UT 
-&2©ttittt7y*iSHB, /V7Md^d^U7-, tfxji/x-^v-^ 
;i/tntl/7^ >3#Ut-, H-ji.x^f;v-7;i/tntl/7^ >n^'j7- 

>3^'Jv-$±^tl / fc7-;$^'J' ; ?-!i)^i • ^ba*4>&<* * 

>mm. 7^u;vastt'>U3>#jK, 7^u;v-->U3>»ig, xtf*>— >y 

ltli%T, 5-9 8%', ^l<«20~98%, «k 0 £f * b < fcfc 5 0 ~ 9 
8%, feoife»SKtt70~98ra5. WIB^ttR&'&trSFaifctt. ft 

«tt#J, $Sm^J> SHftj&U 3tet*^&££E£3li:£E£jW'7?£r£. SSWJWtUT 
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mm&v^m-e&Zo ^?-~>?*mmm\zT*%z>t^z>&-c\ x 
\z&-oxmtez>tf, ~mtt\z\zmmuft<D^$MftmmthTo. i~io mi 

/m 2 T&£ 0 <fcD£P£L<te, 0. 2~7mI/m 2 T*D, 3 <S b < 

0. 4~5ml/m 2 7?a55, 

^'JTUl/-h, *y 7yftHfny5*>, 5"^n> &,H£JB^3£ 
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2 o ox:&T<Di&w L *vftt>nzz£'t)W&v\,* 0 »^v<\t, 20-100^ 
snsfeoT^v^i, if 1^-12 0Btp B i<7)p B i^3ii:fT^n^o 

KriB4)-«[ji*»&y;p«t^^bfc»'&©i/;va*© 1 0 ~ 9 oit%-e^o, 
fftb<sio~8 0ii%-e^. SfcfcfcB^s.k'Ste* ft 

# /xtt&^jesscjtfjfi ma % t a *> © & ^ Di^^>t^ & ^ 

Ttr^mmat. i 9 8 8j, ^/)v-&)vmz&z>mWku~-< 5v >#&m. & 
1 9 9 4j ^/)i-^jvm(Dm^hmm, ihmiETt^m. am 
hmhj— £*imr£ cat i si vji-^jmv^-b^m^, 1 9 9 2j 

■tz><Difi»&v^o m^®m\zmftytbi,<\z*smft&mM-T zkmi*. 150 
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nm-7 0 0 nm©jftft<D3te£38£*r3IRB \Z&\f*X £hjl3L*><D*m^T i b^„ 

mah mm^^yzf. mmyKm^yy. {&m?m^y^. ttyy^yy*. 
)\u?y=jy7^ j-hvv&^y^fzEfimtfzn&o $?*l<«, mmmy^m 

h^^^^mm-r^^tiz^-Dxmmmm^^-y^m^^^o b- 

-if-, T)l3yU-1?-, *sV&&**>U-4?—. ^^Iz-if-, YAG1/ 
»^#&D, -OH ^©M^#JtbT, 4 0 0nm^TO 
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h>^t'WfBti.5c ±|H1tMg<2>}§^ ^M-fb-ar^ 1 0 0fi«B&fcD 0-1 
Mt$?£b<fciu 5nm^TT^§Ct^Htn, Sfc, ifiTjDPillt 

(vii) 

m*-?nbmm%m^z> z\ mfcmz\$sxT\zM7F~rz> z\ tw^^z. 

v^;1/x;k ^^^'j;H7y7>f;k ^^^'JMh'J^a [5, 
2, l, o ] t^x;^ **#u;H63, 3, 3 - h u 7anxfjW^tjf e> 

^i"JI/-K h U"7 D nt!l/>^^^^ U I/— K 1, 4 ;i/S^^ 
^UU—K 1, 6 -^^^-^v^^U l/— K h'J^fp-;^ 
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U UW-K 2, 2-tfX [4- (^i"jD^» 7z-;i/] 

/\°>, 2, 2-fc'X [4- U^^ijD^Jh^) yx.-jvi 7nn>mifi 

mtft>nz> 0 sfc^wiBT^yji/Kxxx^tbT, 7^y;n^5P;k 

**>;k 7*y;M»^>s>;w T^y;i/^^xx;K 7^y;m-r v^;vn;w 

[5, 2, 1, o ] 5*#x;k T^y;m3, 3, 3-h 

u x u h u 7^ u ^ hf en§o ssic, Ji5zE©y^u;i/X 
tt^^^yMb^t^a^-nTtg^qEy^-ibT, 7,j-vy. *^)vx^u>, 
v*?-)V7,^vy, zu)V7s^v>. tJzufrTs^vy, ^n^x^i/x p - 

<5 Ffc^asfco, iinsa:±aiCDT^y;>xtt^^^y;Hb-&#ito!)^fi^#: 

r^y^rs- FSf»#:> (^^) 7^'jn^j^7*UX N-tfx;utfn 
tt, ^ ^ ^ u ;P7 $ H 1 7 i7 'J ;i/7 5 H 0Mt (j*^o y^yix-ht 

wmtfzn, mfcmzu, x^w>^y n—jwtnj >->upx-^;k ^otri/ 

>^Un-;i,i;^'J^>?;i/x-rJk 7]c^t'X7iy-M^U $/>?;i/x-7- 
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* fctm&m^m^ ;~?-thh\z, otity^-s, nen^iuv- 
-te, ^-ofi^r^ *^^>S^-) #U:ieifr^y ^-ti^- 

(i) 7km2, 6- h'J l^SMVS'T^-K W3'*J;^77i-l'> 

v>^v^7^-h, ^ry^D>^vj/7^h, tK^i, 3-tfT. «y 

(i i) p^&J^V^yi-u^i^y^y^-K 2, 4 - h y U>5M V 
^T*— K 2, 6-h'Jl/>^V>'7^-h, 4, 4'-^7xz;M^>i? 

-ry->y*-K ^^^v^^y i/>^ys>7^- k ;**;fc<fc*>7\ o ^ 

fh7^m>' 1 Jl/>^y^7^h 1 2, 6-±73"J>^vm- 

K 1, 5-^-y^u>> ? ^y^T^-h, 1, wv^7th^f;v) 
^>if>&£©^#^£^t-3^y^r*- Mb-s-^ ($?£b^&GDte2, 4- 

43cfc^2, 6-hUl/>^Vi/7^-h, 4, 4 l -^7x"JM^>^V>' 

t*-k ^^y i/>iMy->7*~K ^^h^^Mfi/y 1/>sm 

y~>7*-K 2, 6-±7^U>> 5 'f y~>!7*-K 1, 3 - fx (-rv^y 
(i i i ) A^t> f 1/ > 5?-f V v 7t>- h , t i7 ^ ^ f 1/ >^ V ^7^ - h , 

2, 2, 4- hu^^;i/^\^-y-^^^>>?-ry->T^-h^h^^^w>^-r 
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7±h*5-)V-2 t VyJth^^nt- K 1, 6, ll-^>f?!j 

(iv) i^xnjl^TJVy^ F-4, 4' -S^y^T^— K 2, 2' -S? 
^fJV^7xZjVy7JV7^ F— 5, 5' -^Vy7t-h, 3, 3' 
f^iZ^X^^fF-S, 5' -^-fV>7t-h, 3, 3' 
)Wyx.-)Vz?7,)\<7j H- 6, 6' -i?<Vy7t- K 4, 4' -V*^)V 
z?7^-)Vi?X)V7s( H- 5, 5' -$MV->7:*— K 3, 3' 
^7i-JV^^7^H-4, 4' K 4, 4' h^-> 

i?7x-J|/^Jl/7^F-3, 3' ~^-fV->T±-h> ^7x-HW>- 
4, 4' -^Vv7t-h, ^7x^XJ^>-3, 3' -^Vy7t- 
K "<>S>U5 4 >*;i'*>-4. 4' -^Vy7t- K ^7x^;V^^>7, 

;i/^>-4, 4' -i?-fvy7t-h, 4 - ^;i/^y ^ 

2, 4' -^-fVS>T^~ K 4, 4' -i?*b*is*Jyx.~JV7>)V*>-3, 
3' -iMVv-T^-K 3, 3' -v^h^->-4, 4' -^Vv-7thi? 
^>^;i/7.;i/^>, 4, 4' -^^^771-^^7-3, 3' -iMV 
v'T:*— K 4, 4' -^-tert-7W7x-HM7-3, 3' - 
^V5/7t-h, 4, 4' N^->^>if>x^W>^7;;P3K>- 3, 3' 

-SMVS'T':*— -K 4, 4' -i?^nn^7x-;VXM>-3, 3' -SM 
y^T^— K 4-^5F;i/-3--fV">T±h^>if>^;i/3jN-;V-4' — f y 
y7th7x7-;H^fJK 4 3 V >-T^- h^>if 

~;i/-4' — fVy7th7x7-JH^f^ 7->7th 
^>i?>^;i/*r:;i/T-U H-3' -^^;V-4' — f Vz/7i — K >>^>-fe? 
>7M-;P-X9 1 l/>^75>-4 I 4' -^Vy7t- K 4, 4' 
;* N^r5>^>if>7;;i/3}Nr:;i/-x^^>v 5 y$ >- 3, 3' -^V->7^ — K 

4-*^;i/- 3 --r v->T± h^>if>y;;i/^r:;i/y- u F - 4 3' 

-<y~>7±- K ft7x>-2, 5-^<y$/7^— K ft7i>-2, 
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5 -vM-ye/y-^h^^K 1, 4-i^7>-2, 5 -*M V*s7±- K 1, 
4-^7^-2, 5-SM Vv'T^h^^JK 1, 4-y^7>-2, 
-fV>7th^?;K 1, 4-S^7>-2, 5-^Vy7th^?Jk 1, 
4-i^7>-2 — fVv'Tth^^-S — fV->7th^DlfjK 1, 3- 

-j^^y-A, 5-sMv->7:f— k i, 3 -i^^^-^>-4, 5-smv 
->y^h*^;K i, 3 2 4, 5 -sMv^T^h^ 

1, 3->^;t^>-2, 2-y-fVi/7thXfJk fh7kFnft 
^x>-2, 5-^7^7^-1^, Th7bFD?t7x>-2, 5-SMV 

h^b FD^^^aO- 3, 4-iM V^>T^h^^;^(D^^W-f V~>7* 
- MbHr^o 

(i) ^^>> ? ^^--;k i, 2 -x^>^^--;w l, i-7un>z??-* 
— ;K 1, 2 -T'n/^m- ;k i, s-yn/^y^t-JK 2, 2-? 
n/l>^^^--;K 1, 6 -^\^rit>^^^--;K 1, 2, 3-:/da>M)^ 
7^h^^rX (^M7*h^^) 1, 1 -5y^D^\^^>v?^ 

;k l, 2-is2w\^y*j?-*-)V, 2, 2 -i^^;i/7 p oA'>- l , 

3-v^:^— ;K 3, 4-v 5 ^ h^v"^^>- 1 , 2-*?tt—)V, 2-*^)\> 
n^\^rit>, >xfMk*x (2-^;i/^y°hx^;i^x7,^;V), 2, 3->** 

JW7 , hnA^i(2-^M7°hX^XXfJV), 2, 3-^M7°h-l 
-7un;-)V {2-*)VZi~7Y'7*: c r-h), 2, 3 - 7 h - 1 -~tu 

nj—)V (3-^M7°h7tr-h), > 5 X^ 1 l/>^Uxi-;Hfy; (2-*;i/# 

i, 2 -^^;^7°h7'ne;M5 : ;vx-T;k 2, 3 ->>*;i/#:/h:/ntf;i/ 

*^)V2L-t-)V, 2, 2-M7, (^JW7°h^^) -1, 3 -T'D/^^ft 

-;k tfx (2-/W7hx^) x— <x;k x^l/>^u n-;wtfx (2- 

^;W7*h7tf-h)» l^l/>^U3-JHf^ (3-^jV*7'h7'nt!t^- 
N), h'J^fa-^a/Oh'JX (2-^JW7°F7tf-h), hU^^n 
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h^*X (2-^M^h7tf-h), ^I'J^iJ h-Jl/fh^X (3- 
^;i/*^h^nhr^-^-h), 1, 2-tfX -3- 

( i i) 1, 2 ->?^;i/^^h^>-if>, 1, 3 -*J*)V}j7Y^>"£>. i, 

4- i?^;U^yh^;>if>, 1, 2-tfT, ^>if>, 1, 
3-lfT. (^;w^h^w ^>-fef>, 1, 4-b*X (*;V#:/h*5P;i/) ^ 
>if>, 1, 3-tiX (^j^^M^Jl/) ^>if>, 1, y 
hx^;i/) ^>if>, i, 2-tfx UJW^h^h^) ^>i£>, l, 3- 
k'X (^;i/^^h^ h^v-) ^>if>, 1, 4-tfX (>JWyh/h^-» ^ 
>i£>, 1, 2-HX (^Myhxh^^) ^>i£>, 1, 3-t?7. 
^hXh^v-) ^>if>, 1, 4-tfT. UJW^Mh^v^) ^>-tf>, 1, 

2, 3- MJ pWW#:/h^>-t£>, 1, 2, 4- h'J^;i/^7 7 p h^>-if>, 1, 

3, 5-bV *)l>%7h^>1£>, 1, 2, 3-bUX b*<?)V) ^ 

1, 2, 4 -MIX (/M^h^^) ^>i£>> 1, 3, 5-hU 
(*;i/#:7>*5P;i/) ^>-tf>, 1, 2, 3-MJX UJ^yhx^l/) ^ 
>i£>, 1, 2, 4-h'JX (^i^^hl^) ^>if>, 1, 3, 5-MJ 
X (^M^MfJW ^>-t£>\ 1, 2, 3-hUX (^M^h^ h^vO 
^>-tf>, 1, 2, 4-hUX (*)W7b* hJris) ^>if>, 1, 3, 5- 
MJ7> (^Wyh^h^y) ^>i£>\ 1, 2, 3-hUX UjWyMh 
^>i£>\ 1, 2, 4-hUX (^M^Mh^» ^>if>, 1, 3, 

5- hUT. (^M^hxh + i/) ^>i£>, 1, 2, 3, 4-5 : -h^;i/#:/ 
h^>-fef>, 1, 2, 3, 5-^h^^;W^^h^>-if>, 1, 2, 4, 5-7=- 

h^>if>, 1, 2, 3, 4-7^^*;* (^J^yh^^l/) ^ 
1, 2, 3, 5 - jb7^X (^M^h^^W ^>-fc?>, 1, 2, 

4, ^>if>, 1, 2, 3, 4-T^h^* 
X (^M^hx^I/) ^>if>, 1, 2, 3, (^J^^hx 
3^) ^>if>, 1, 2, 4, 5-jh7^ (^jWyhXTO ^>-fef>, 
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1, 2, 3, (^JW/hXfjl/) ^>i£>, 1, 2, 3, 5- 

fh^X (^;V^J^h^ h^zs) ^>if>, 1, 2, 4, 5-rh7+X 

h^>0 ^>if>, 1, 2, 3, 4-5rb^*X (/JW^hXf^ 
>0 ^>i£>, 1, 2, 3, (^I/^hXh^rv-) ^>i£>, 

1, 2, 4, 5-fh7^ (^JV^^hXh^y) ^>-t?>, 2, 2'->?^;i/ 

#:/Mf :7;c-;k 4, 4--i;^jwyhk'7xx;K 4, 4'-s^;P#:/h t: 
^>z?)i, 2, 5 -b)ix.> ;k 3, 4 - b;i/x>^^^--;w l, 4 
-^-7^i/>^^— i, 5 -i-y*u>*j^jr-)^ 2, 6-i-7?u> 
*Jtt— )V, 2, 7 -i-y^u>-J^—)V, 2, A-vt^jv^ygy- 1, 

3-i^:t-;k 4, 5-^^^;i/^>if>- 1, 3-^^^--;i/> 9, 10- 
-2, ;k 1, 3 -i?7^~ )V7°un>- 2, 2--J^^—)V, 7 

(i i i) 2, 5-^7na^>if>-i, 3 _^^^_ ;K x> (p _ 
7D07x-Jl/) yD/\°>-2, 2->>^:fr-;K 3, 4, 

2- ^^;V^^h^>if>, 2, 3, 4, 6-^h^^p;v-i, 5-tfT. 

(iv) i, 2-tfx ^>if>, l, 3-ex 

l, 2-tfx (/jW7°hxwt) ^>if>, l, 3-tfx (*;w#:/hx 

^>if>, 1, 4-tfX (*)Vtl7° hXfJV^t) ^>i£>, 1, 2, 

3- MJX (^;^7°h^f;W) ^>i£>\ 1, 2, 4-MJ7. (j^TJ:/ 

^>-tf>, i, 3, (^;i/7jy h^^;^^-) ^>-t? 

X 1, 2, 3-hU* (*;|/#;t* hX^JVft) ^>i£>, 1, 2, 4-hU 

x (^;i/7jy hxf;pft) ^>-tf>, l, 3, 5-hUx (^;i/7J^hx^;i/ 

^^-) ^>if>, 1, 2, 3, 4-^h^^rX (^l^ 7 h> * ^>if 
1, 2, 3, 5-rh7^ (pU^^h*^;^:*) ^>if>, 1, 2, 
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4, 5 -"rh^^rTs (^M^h^^I/ft) ^>i£>> 1, 2, 3, 4-xF 

(^JW^M^ft) ^>if>, 1, 2, 3, 5-fh7^ 
^^MfW) ^>-t?>, 1, 2, 4, 5-fh7^ (/J^^M^V 

(v) bx (^jw^h^?;w bx (^M^hx^v) tji^ 

F, bx (^;i/^yh^ntf;i/) tji^-y f, bx (p<;kfc:/F;*^;i/^;f ) 
bx bx (3 -^i^^F^n 

tr;w *^>, l, 2-trx (^j^yh^^t) x^>, i, 2- (2- 

^J^yhX^t) X^>, 1, 2- (3 - ^JVtl y°by°Uif)l) 3L$>. 

l, 3-bx (^j^yh^^t) ^da>, i, 3-bx (2-^;p^y 
Nx^Ji/ft) :/oa°>\ i, 3-bx (3 -pUkft^F^nb;^;*-) fun 

1, 2-bX (2-^;i/^77 p hX5 1 ;i/^^-) -3-/M^hynAX 2 
-^J^^hxfW-1, S-ya/^^t-JK 1, 2, 3-FDXC* 
JW^h^f^t) :/nA°> % 1, 2, 3-FUX (2-^^^hx?;^ 
:t) ^D/1X 1, 2, 3-FUX (3 -^ii/^^byDtrjv^^-) ynA 0 ^, 

^h^X (/JW^h^fW^f;!/) *^>\ fh7^ (2-^;i/^7^ 
hx^Vft^f;!/) *^>, t^F^X (3 -pWl^r/F^nbJl/^rtpWV) 
bx (2, 3-i^;u#:/F:/ab;u) h\ bx (*)W7b 

*?-)V) *J7,)V7JY. bX (^W^hX^jW i?X)lyj F\ bX 

^h^ntfjv) e^x;w:7^ f^, srXcin^cD^^-^u n-;i/^t>V;i/*^h 

r/ntf^moxTv-xJK b FbX (2-^J^^h7 

ir^— F), b FD^i/^fMJV7>f FbX (3 -p^;i/^y h^nm- FK 
b Fn^>x^x;i/X^ Fbx (2-^;W^h7tf-h)> tFn^>xf 
Jixjvyj Fbx (3-^;i/^7^b^Dtf^-F), b Fd+^d b;wx;i/x 

^ FbX (2-^JW^b7tf-h), hFD + ^nm^^f FbX (3 

F:/nb :fr*— FK b HD^^fJl/^^7^f FbX (2 - 
y FTir^-F), b Fn + S/^fjk^^^ Fbx (3-^JW^h^nt!t 
*-F)> bHD + yX^7JV7^HfX (2 -^JI/A7°h7tf - F), b 

36 



WO 2004/043853 



PCT/JP2003/014367 



)V\£* (2-^M^h7tr-h), (3- 
;* )V* 7° h y n t!*^- h ) , ^ ? U xi -jl/gg bf X ( 2 - ^ y h xfJVxx 

Xf^X7fJ0, 4, 4'-5?^^i?^;«lfX (2-^M^hx^HX 

t-)V), w^un-;i,ia (2, 3-^;w^h^nb:;n^f;w, ^ 

•*i?7'utt>WL\Z7 k (2, 3-^^M^hyn^l/X7f;i/), ^*5?^U 

n-;mtrx (2, 3-^^jw^h^n^xxfjw, i?w^ntft>8 

(2, 3-i?^M^h^D^l/XXf;i/), 4-^;W^h^^-3, 6->> 
9-7*9* >-i t 8— s^^-;k t?X -3, 6, 9- 

ll-^7>T*>m-Jk tfX (1, 3-^M^h-2 

(vi) 3, 4 -9*7 ^>V9*—)V. 9h7\^Yn9*7^>-2, 

^;^^h^^;K 2, 5-^^ji/*^h-i, 3, 4-3 1 :F> ? y\/-;K 2, 
5-^^;i/^7^h- 1, 4-*j^T>, 2, 5->?^;v^^h^^;i/- 1, 4- 

■x^T>> 1, A--J97>-2, 5->?^— ;HfX (2-^M^h7tf- 
H, 1, 4-v^7>-2, 5-S?;t- ;Ph*X (3-^M^h^n^-h) 

(i) x^I/>^Uxi-;k >>x^l/>^U xi— ;k t!l/>^U xi-;k 
:/pb!l/>^DP-;K ^l/>^ij3-jk ^^>^;i/^y p-;k ^U-fe 

2 -*^;1/^XI1M K % ^>^xiJX'Jh-Jk ^^XUX'Jh-JK h 
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pu^z^y*?-*—^ Myzu [4, 3, 0] - J *3->z?3r-)V, Vistrws 
*l*->i^-;k hU^^a C5, 3, l, l] F^#>^:t-;k xtfo C3, 
4] •xtrzyy-**- ;k ^;i/v'^D^\^+h>^^— ;k ^<£0jft^u :t-;k 

(i i) ^hFD^'>t7^1/X h'JkKP^v't7^l/X fh7kHD^ 

x±>hi/>, tfT.^ i;- ;i/A, H7>7i;h1/F, ^i/'j k>^u ;k 

(i i i) ±IS (i) (i i) <£>^U t Fo^Wb£-#j£x^l/>:t*1*- 

( i v) tfx- C4- (t Hn+yih^» h\ fcfX- C4 

- (2-tHa^->7°n#^i» 7;c-;K) tjv?^ h\ t?x- C4- (2, 3 
-^tFD^>7n*^» 7xrjW 7,)V~74 bfX- C4- (4-hFn 

^v-^n'x^n^) ?:cx;ki tjI/?^ h\ t?x- C2-*^;p-4- (k 
Hn^v'xh^iy) - 6 -7°^)V7 x;w:7^ F&J^iine.tfMfci'&Wc 

7Xm*^feD¥^3^^J^T^x^I/>^^^H43J;^V^fe«7 0 ntfl/>^^ 
v-K^#Jn$n^{b-ar^> v 5 - (2-tFD^>i^i/) TJi/?^ h\ l, 2- 
tfx- (2-hFn + i/i5 : jWjW7 , h) x^>, tfx (2-kFn^>x5 : 
-JX)l7j h\ 1, 4-i^^T>-2, 5-^^-;U, H7. (2, 3-^k 
Fo^v-^n tfji/) h\ ^F^x (4-t Fa^^-2-f77*^) 

tfx (4-bHn^y7x-;w t: a: y—;vs), 

7 v h^^a ; Etf7,7'a:y-;i/S> 5" F ^ ^ ^ fc: X 7 J -)V S , 4, 4'-^:* 
k'X (6-t e r t-7*?Jl/-3-^^7x7Hl/), 1, (2-tH 

;w 

58-12791 4^&$g % 57-136601 ^tem, #HH¥ 0 1-1 
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6 3 0 1 2 #&*U ft W¥ 03-236386 *t&ft, ft|p§¥ 03-28131 

2 W04- 1 5 9 2 7 5-if&ft, ftP*§¥0 5 - 1 4 8 3 4 0 -^&ft* 
#i¥0 6 - 0 6 5 1 9 3-S§-&ft, ftHS¥0 6 - 2 5 6 4 5 9#^«, ftl»¥0 
6-313801 ftHS¥ 06-192 250 ftBfl¥ 0 7-06 

3 9 0 2-Sf&ft* #ii¥0 7 - 1 0 4 1 0 l-^&ft, ftHil¥0 7-118263 

#r?B¥ 07-118390 ^&m. ftn^ 07-316250 m&m* 
wmm 60-199016 ftniBS 60-217229 n&m, wmm 6 

2-236818 #0§B8 62-255901 -*t£^ ftlSBg 6 2-26 

7 3 16 63-130615 ft HPS 63-130614 

ftHUBS 63-046213 -5t&38> 63-245421 -Jt&ft* 

ftHBUg 63-265201 ^&ft, ftM 5 ? 01-090167 #&ft, ftHi§¥ 0 
1-090168 01-090169 -^&ft, ftF?§¥ 0 1-09 

0 17 0 *f&ft* ftW¥ 01-096208 #&ft, 01-152019 
#&*U ftHSf 01-045611 ft W¥ 01-213601 f*&ft, 

ftH^O 1 - 0 2 6 6 2 2^fS, #H¥0 1 -0 5 4 0 2 1 ^&#B, #i¥0 

1- 311118 *§&ft, ftPfif 01-295201 ^&ft, ftBB¥ 0 1-30 
2 2 0 2 ^tR, ftH§¥ 02-153302 -*t£^ ftF^ ¥ 01-295202 

ftM¥ 0 2- 8 0 2 ^§£jft, #i¥ 02-036216 -9£tflU ftHSf 

02- 058517 02-167330 ftBS¥ 0 2-2 
7 0 8 5 9 ftH9¥ 03-84031 # &ft, ftHB¥ 03-084021 
•ff&SL 03-124722 #&ft, ftBB¥ 04-78801 *§&ft, ft 
if 0 4- 1 1 7 3 5 3 #i¥0 4- 1 1 7 3 5 4#&ft, ftHfl^O 4 
- 2 5 6 5 5 8 *&ft, ft i¥ 05-78441 ^&8U ftH8¥ 0 5 - 2 7 3 4 
0 1 -5§&$B, ftH8¥ 05-093801 ft!! 5 ? 0 5- 0 8 0 2 0 1 

ft. #l¥0 5- 2 9 7 2 0 Hf&ft, ti¥0 5 - 3 2 0 3 0 1 ^&8L ftUB 
¥0 5-20895 O^ft, #i¥0 6 - 0 7 2 9 8 9 -Jf&ft, ftlS^O 6 - 
2 5 6 3 4 2 ftM 5 ? 06-122748 ^ft, ti? 0 7 - 1 6 5 8 

5 9 -Jf&ft, fti§¥ 07-118357 *|&ft, ftPi¥ 07-242722 
sft, 4^01? 07-247335 #&ft, ftW¥ 07-252341 ^^ft, ftUg 
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¥08-73732 #P§¥ 08-092345 n'&m, 0 7-2 

2 8 6 5 9 *'&m. #H¥ 0 8 - 3 2 6 7 «fW¥ 07-252207^ 

W0 7-3 2 4 1 1 8 09-208651 £ 

*^#u;h**9\jk ***u;m*x^;v, *^g;i/^n-:/^;k 
^u;i/M->^a^\^'>;K ^^ij^y*^, *^u;i^y^>^ 

U3-;^^^iJl/-K 1, 4-^>^- ;i/5?^^^U I'-K 1, 6 
-^^i^-;^*^ g K hU^fn-j^a/oh'J^^^U 1/ 

2, 2-tfT. C4- + 7x3JH ^DA'X 2, 2-fc*X C4 

7^ UJHH' v^;i/x;w x^l/>^U :3-;i^7 ^ g K hUxfl/>^ 

•Jn-j^7i7<ji/-h, i, 6-^it>> > ^-— ;v>?T^g k hg^^ 

D-;^n^>hiJ7i7'J K ^>^i>JXU h-^h'J7^'J 2, 
2-lfx C4- (7^Jn^» 7x-JW yn;\°>, 2, 2-tfx C4- (7 
^Un+j/xh^v') y*.~)V) ^o;i>^©7^u;VixxfJk $e>fc, x 
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v^fr^vy, ?u)vx^u>, vpujvxt-u 

^W>1^ N-©i^W$h\ z?TV)ly?U-b. *JTV)V(V7$V- 
»5>nT*5D, tOMtVT. <$mm5 4-4 l 9 6 5^#, #H§Bg5 1-1 

2548 m^m. #^¥o 1-50380 9 ^tem?3iE\zw,mznfc%<Dtfm 

(i) i, 3 43«ttfi, 4-tfT. (js-xtr^^-yDtf;!/^^-) yzu^vy, 

1, 3££Z>*1, 4-tfX (/3-xtf^^-ynfc!;^^-^^;i^) n^i7->, 
fc?X C4- (j3 -xt!^^yDtr;v^^-) v-^n^S^Kl 2, 2-tf 
X (4- (j3 -xmyn tf;i/^^) v-^n^v^Kl :/n/i>, tiX [4- 

(i i) 1, 3*>i;t;i, 4-tfX ( j3 - xtf 3^:/n tf;V^^) ^>ir*>, 1, 
3^<i:^l, 4-tiX -xtr^^-^ntf;^^^^;!/) ^>-tf>, tiX C4 
- (/3-xtf^^-yntf;i/^^-) 7x^1/) ;*^>, 2, 2-tfX C4- (/3 - 
i^yo \f.)V9-^r) y^x;w 7°n;ix t?x C4- (3 -xtf^^-^n tf 
JI/^^-) 7i-iW b\ t*X C4- (3 -Xtf^^-^n Y)V^) 7i 

x;KI tjp:7^>, 4, 4-tfx (j3-xfc:^;r:/nk:;i/3^) tf:7xx;u&,H 

(i i i) 2, 5 -k*7. {^--X-YiJ-^U^^^J-M -1, 4-^T 

2, 5-tfx o-xtr^^-ypt!;i/^^-x^;v^^^^;i/) -1, 4-s? 
5^y> , 2, 5-tfx (/3 -xtf^^-^atr;i/^^-x^;i/) -1, 4->^7>> 

2, 3, 5-hU (^-xtf^^-^ntf^^X^;!/) -1, 4->^7>&<H 
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(iv) 2- (2-j3-Xtf^^-^'Dtf;V^X^;i/^^-) -1, 3-tfT, (13 

-xtf^^yntf;^^-) ^da°>, l, 2- if x C(2 -/3-xt!^^-^ntr;v 
^x^lO ^=aO -3- (iS-ilf^DlfJl/ft) y°uAy. ^h^^X 
(/3-xtf^^-^ot!;^^-^^;v) ^^>, l, i, l-hu* (is-x^ 

- 0 7 1 5 8 0 ^fg, #IB¥ 09-110979 #H§¥ 0 9 - 2 5 5 

7 8 1 ^&8L #HS¥ 03-081320 #M^P 1 1- 1 4 0 0 7 0§ 

wmw 11-183702 mzm* 11-189592 w 

0H¥ 11-18097 #S¥0 1 - 8 1 0 5 7 5f^«|tfcB«Sft 

fcfcl^-rs ^ffctttefcu SH^te^fc^ £*> 2{@©*;w#:7>^£ 

tts^t 3-6 cDtt^7;i/^7 yik&mhft^ iZ'Pta < t <fe 1 <@<zw v 

^ ± © «t -5 & ^ * v v $ y m& & h -d ? v> t> ) v m & it & m <d m n <d 1 o t* $> 

>{b^0^Jtlttt, 1, 2, 3-h'j^;w^h^DA>, 1, 2, 3-h 

U^;W*^h^>, 1, 2, 1, 2, 3, 4-^r 

h7^;W^h^X 1, 2, 3- h'J^J^^h^^X 1, 2, 4-h 

'J^;wyh^>^>, 1, 2, 3, 4-^h^*;i/#:/h^>^>, 1, 2, 

1, 2, 4- h U *)Vt>7° h^^ry, 1, 2, 
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2, 3, -4-bV *)W7b^*"V->> 2, 3, 
5-hU^;i/^^h^\^it>> 3, 4, 5- MMJl/^h^^X 1, 2, 
3, 4-^h^^;i/^^h^\^>, 1, 2, 3, 5 -rhy*)l'%'J'h^*y- 
1, 2, 4, 5 -7^h7^;U^y h^\^r-y->, 2, 3, 4, 5-^b7*)l 

^^h^wx i, 2, 3, 4, 5-^>^*;v#:/h^^>£^f3;i<h 

©^e>. 1, 2, 3- hU^;l/*^h^nA 0 >^W^bVi 0 

1/-K 2-fVv7tM?JM^^'Jl/-h 4 2 — f Vv-T^-h^n \f.)V7 

-T V->7*- h^t US© (^^) 7^'Jo<Jl/S^ft?.fe©-efe5^ 2B 

•?~-zm^frM&iz\%, 7^jn^ti$tu, fr-D±.mt&mh$km&-zim 

T^UW- K 7u¥)l 7?VU-bs 7^)1 7^U1/^ 

K 2 -x^;i/^\^r->;w <*$o T?vu-b. ^>*?)V rzvu-b, 

t/h^x^jl/ (^^) 7#U1/-K v-^o^v-;!, (^) U 
2-kh'D^>x^ (*30 7^Ul/-h, ^US'SW 1/-K 
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-K k'^7x;-M^ 7^UU—K 2, 2-k*X (4- (p^) 

i>TV)VTUyj?u-h, ^7>j;HV7^wh, e^TUJW-^-h, 

;VX^lx> % ^O^X^l/>, ^^D^fl/X 2, 5-tfX (2-5^7-3 
-1, 4-5>3 t 7>, 2, 5-tfX 7^ U 

-1, 4 -5^7>fc ?>*U Wfc«F*b<tt, 2, 5-tfX (2- 

^7-3-^7"-;!/) -l, 4-^7>Wf5n5, JhfB (*^> 7 

tM^l/^h^ N, N->?^^;l/^-^^;V7$>^ N, N, N' , N ' 
-fh7^^-l, 6-5?75;aW>, 4, 4' -h'J^f l/>b*7 (1 
-*^;Hf^»J 1, 8-^7iftf'>^D- [5, 4, 0] -7-r>>^ir 

fjWH-h), ^t^fJ^Xy77U-h, W^X^Uy;i/-h, 
yt^mX^l/i-h, 5?*95')V7.X 9 J (6-kFn + y) ^oi- 
K yt^^MXlfX WVt^Wt^'JnI/-h), yKjy^Xy'J 
WU— K *l"i>mm* 7ir^;i/7ir h>««, 7-fe3^l/71r b >mtfc> 
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^> % /-r >-r v^atfji/x— 2, 2-^xh+^7th7x;x o-^; 
> % /< ;i^m#M;*^;k 2 - 1 hp^->- 2 -pwu- 1 -71-^0/^ 

(3) W^at*. ^l7JVn^^Ff©«^itfi*y?-^i^u, 

(5) ^«7;W3^^H#©^«^^e.»S«$nfc*fiSW©^JR-»*J!g^ 
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^^M^tS^t, (2), (3) (6) UV^ 

^^i;^, -iJ-ussjwKSMs**, fi^UBf^Ltn mx\tr>h^^ 
mum, liM^y ^--esn^ jpj»bT«^s*5. z<&ku $m'&<om 
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<> 1 0~ 7 OmmfrtfT&*\Zg-U\s, 1 0 0~ 1 3 0X2<DMM.\Z-TZ><Dt)m 
£bV>„ mz^m^V V-(DSgB^7bTV^tfff2 (1) (4) 

&tc. *mm<Dyt¥ttmfc, &mm&~?z>z\t-&<, u>x&fc\tX5xm<D 
mmizm^i,, &mzmvTytm$Am<Dmfc*ftvz\h^m4tzi*. mm*&m 

(viii) 

^rtic^-r^fe^T^n^ #tc$!ii5g$n^^^\ ^ (i i) ti^n§ 

ft (I I) >K R 1 ^, Hffi^bTK^*, Mms^^-r^> ltt^bTK^S^ lffi 
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b fZ&ifi&& b < , 7 y mm^tf 3 n" b C F 8 SrR 

EEfS**®^*) XI 0 0] «T?3S^bfct#fc, 6 0%J^±*WSt<, # 

C8 0 %JB*±a*$i?sbv>. S5t7y*ft7^;v«it *ss»^^7;i/^;pai 

©**JS^©iTS7*;#gfi:lJlsnt^^7;Wn7MW^Slri, 
^IJgf t®KH- (CH 2 ) h - (htel~6©SlfcT&D, 2 ~ 4 ©SESc#» 

»tfcSfcBft$n&a«rv>v^ R^iUftass^r-r* iiffiAoy;wbEHb7j<i£g-e 
fs, -fans, x7>fjn, *fctt7Kit3£**s^w r e.ns. ^nsci 

^©g&S©^ i~3 * b Vi„ 
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StUTH -O-, -S-> -COO-Sfdi-CONR 21 - (R n \t^M^ 

^n*><Do%, M^Ktt, w^tt^m^&> R'tut, *5p;«, y^mitr 
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CF 3 ~ 

CF 3 CF 2 - 

(CF 3 ) 2 CF- 

(CF 3 ) 3 C- 
C F 3 (CH 2 ) 2 
CF 3 (CF 2 ) 3 (CH 2 ) 2 - 
CF 3 (CF 2 ) 5 (CH 2 ) 2 - 
CF 3 (CF 2 ) 7 (CH 2 ) 2 - 
CF 3 (CF 2 ) 3 (CH 2 ) ,- 
CF 3 (CF 2 ) s (CH 2 ) 3 - 
CF 3 (CF 2 ) 7 (CH 2 ) 3 - 
CF 3 (CF 2 ) 4 0 (CF 2 ) 2 (CH 2 ) 2 - 
CF 3 (CF 2 ) 4 0 (CF 2 ) 2 (CH 2 ) 3 - 
CF 3 (CF 2 ) 7 0 (CF 2 ) 2 (CH 2 ) 2 - 
CF 3 (CF 2 ) 7 CONH (CH 2 ) 2 - 
CF 3 (CF 2 ) 7 CONH (CH 2 ) 3 - 

CF 3 (CF 2 ) 3 0 [CF (CF 3 ) CF (CF 3 ) O] 2 CF (CF 3 ) CO- 
NH (CH 2 ) 3 - 



50 



WO 2004/043853 



PCT/JP2003/014367 



CH 3 (CF 2 ) 7 (CH 2 ) 2 - 

CH 3 (CF 2 ) s (CH 2 ) 2~ 

CH 3 (CF 2 ) 9 (CH 2 ) 2 

CH 3 (CF 2 ) io (CH 2 ) 2~ 

CH 3 (CF 2 ) n (CH 2 ) 2 - 

CH 3 (CF 2 ) 12 (CH 2 ) 2 - 

CH 3 (CF 2 ) 7 (CH 2 ) 3 - 

CH 3 (CF 2 ) 9 (CH 2 ) 3 - 

CH 3 (CF 2 ) „ <CH 2 ) 3 - 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2 - 

CH 3 CH 2 (CF 2 ) 8 (CH 2 ) 2 

CH 3 CH 2 (CF 2 ) l0 (CH 2 ) 2 — 

CH 3 (CF 2 ) 4 0 (CF 2 ) 2 (CH 2 ) 2 - 

CH 3 (CF 2 ) 7 (CH 2 ) a O (CH 2 ) 3 - 

CH 3 (CF 2 ) 8 (CH 2 ) 2 0 (CH 2 ) 3 - 

CH 3 (CF 2 ) 9 (CH 2 ) a O (CH 2 ) 3 - 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2 0 (CH 2 ) 3 - 

CH 3 (CF 2 ) ,CONH (CH 2 ) 3 - 

CH 3 (CF 2 ) 8 CONH (CH 2 ) 3 - 

CH 3 (CF 2 ) 3 0 [CF (CF 3 ) CF (CF 3 ) O] 2 CF (CF 3 ) CO- 
NH (CH 2 ) m - 
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*fe«75 FS^£#>J^T&;i<h/^T#, (m-n) 8*2£U:©»£fc: 

S (I I) +<£>nte, 1 ~ (m-1) ©l>f na>©Mfc£*U 1«fBSE<0ft;# 
^Alf, XXIf, RrJf^l/^-^AIR^&^SP^&S^n 

^ (i i) •etsnsft^*, i(iii) TS^ns^ft*^ 
ncit^s, ^ (i i) r 2 h 7)v*v>m. \?.-v>m, x^p- i/ 
>m> 7'jw->s 4 er-f *© j fRt^/*fcw:tt*R ; ?*^tr2iiii j erfi 
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& (i i i) 4>> zrau frmm^. T)v*)vm. tfc»^7y$7^jn^ 
^ (i i) -viBtznzfc'&mthTte, s (i i i) T^sn^fb^jswc 

(1) CH 8 - (CH 2 ) B -MZrYm-r-i 

(2) CH 3 - (CH 2 ) 8 -0- (CH 2 ) -MZrY,,, 

(3) CH,- (CH 2 ) U -S i (CH 3 ) 2 - (CH 2 ) v-MZ^^., 

(4) CF3COO- (CH 2 ) w -MZ r Y m . r . 1 
f©^ft^t§^«h^t§ 0 5£>K s, u> v, Rtfwfci, ffijftO 
SE»&**r*S, t^SUViiitLT, gtel~25, stt0~12, tttl 
~20, utt0~12, vttl~20, wtel~2 5^t5Ht^Tf, Z, 

Y/r^mit ^ (i i i) iz^n^M^tmcMm^-ro 

3^(11) TSSn^^tlt, ^ftWttt, &«ISC^£: LT^r-f ^JR^ 

#£0 
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CH 3 CH 2 0 (CH 2 ) 15 Si (OCH 3 ) 3 

CF 3 CH 2 0 (CH 2 ) 16 Si (OCH3) 3 . 

CH 3 (CH 2 ) 2 S i (CH 3 ) 2 (CH 2 ) 15 S i (OCH 3 ) 3 

CH 3 (CH 2 ) 6 S i (CH 3 ) 2 (CH 2 ) 9 S i (OCH 3 ) 3 

CH3COO (CH 2 ) 15 Si (OCH3) 3 

CF 3 (CF 2 ) 5 (CH 2 ) 2 S i (OCH3) 3 

CF 3 (CF 2 ) 7 - (CH=CH) 3 -Si (OCH 3 ) 3 

CH3CH2O (CH 2 ) 15 Si (OC 2 H 5 ) 3 

CH 3 (CH 2 ) 2 Si (CH 3 ) 2 (CH 2 ) 15 Si (OC 2 H 5 ) 

CH 3 (CH 2 ) 6 S i (CH 3 ) 2 (CH 2 ) 9 S i (OC 2 H 5 ) 3 

CF 3 (CH 2 ) 6 S i (CH 3 ) 2 (CH 2 ) 9 S i (OC 2 H 5 ) 3 

CH3COO (CH 2 ) 15 Si (OC 2 H 5 ) 3 

CF3COO (CH 2 ) 15 Si (OC 2 H 5 ) 3 

CF3COO (CH 2 ) l5 Si (OCH3) 3 

CF 3 (CF 2 ) 9 (CH 2 ) 2 Si (OC 2 H 5 ) 3 

CF 3 (CF 2 ) 7 (CH 2 ) 2 S i (OC 2 H 5 ) 3 

CF 3 (CF 2 ) 5 (CH 2 ) 2 S i (OC 2 H 5 ) 3 

CF 3 (CF 2 ) 7 (CH=CH) 3 S i (OC 2 H 5 ) 3 

CF 3 (CF 2 ) 9 (CH 2 ) 2 S i (OCH3) 3 

CF 3 (CF 2 ) 5 (CH 2 ) 2 S i (OCH3) 3 

CF 3 (CF 2 ) 7 (CH 2 ) 2 Si (CH 3 ) (OC 2 H 5 ) 2 

CF 3 (CF 2 ) 7 (CH 2 ) 2 S i (CH 3 ) (OCH3) 2 

CF 3 (CF 2 ) 7 (CH 2 ) 2 S i (CH 3 ) 2 (OC 2 H 5 ) 

CF 3 (CF 2 ) 7 (CH 2 ) 2 S i (CH 3 ) 2 (OCH3) 
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CF 3 

CF 3 
CF 3 

CF 3 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 



(CH 2 

(CF 2 

(CF 2 

(CF 2 

(CF 2 

(CF 2 

(CF 

(CF 

(C F 

(CF 

(CF 

(CF 

(C F 



2 S i C 1 3 

3 (CH 2 ) 2 S i C 1 3 
5 (CH 2 ) 2 S i C 1 a 
7 (CH 2 ) 2 S i C 1 3 
3 (CH 2 ) 3 SiCl 3 
s (CH 2 ) 3 S i C 1 3 
7 (CH2) 3 S i C 1 3 
4 0 (CF 2 ) 2 (CH 2 ) 
4 0 (CF,) 2 (CH 2 ) 
7 (CH 2 ) 2 0 (CH 2 ) 



2 S i C 1 3 

3 S i C 1 3 

* S i C 1 , 



7 CONH (CH 2 ) 2 S i C L 3 
7 CONH (CH 2 ) 3 S i C 1 3 
3 0 [CF (CF 3 ) CF (CF 3 ) O] 



CF (CF,) 



-CONH (CH 2 ) ,SiCl 
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CF 3 (CF 2 ) 3 (CH 2 ) 2 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) , (CH 2 ) 2 S i (CH 3 ) C 1 2 

CF 3 (CH 2 ) 2 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 3 (CH 2 ) 3 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 5 (CH 2 ) 3 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 7 (CH 2 ) 3 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 4 (CF 2 ) 2 (CH 2 ) 2 Si (CH 3 ) Cl 2 

CF 3 (CF 2 ) 4 (CF 2 ) 2 (CH 2 ) 3 Si (CH 3 ) Cl 2 

CF 3 (CF 2 ) 4 (CH 2 ) z O (CH 2 ) 3 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 7 CONH (CH 2 ) 2 Si (CH 3 ) Cl 2 

CF 3 (C.F 2 ) 7 CONH (CH 2 ) 3 S i (CH 3 ) C 1 2 

CF 3 (CF 2 ) 3 0 [CF (CF 3 ) CF (CF 3 ) O] 2 CF (CF 3 ) -CO 
NH (CH 2 ) 3 S i (CH 3 ) C 1 2 

CH 3 <CH 2 ) 7 S i C 1 3 
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CH 3 (CF 2 ) 7 (CH 2 ) 2 S i C 1 3 

CH 3 (CF 2 ) 7 (CH 2 ) 2 S i (CH 3 ) C 1 2 

CH 3 (CF 2 ) 7 (CH 2 ) 2 S i (OCH 3 ) 3 

CH 3 (CF 2 ) 7 (CH 2 ) 2 S i (NCO) 3 

CH 3 (CF 2 ) 8 (CH 2 ) 2 S i C 1 3 

CH 3 (CF 2 ) 8 (CH 2 ) 2 S i (OCH 3 ) 3 

CH 3 (CF 2 ) 8 (CH 2 ) 2 S i (NCO) 3 

CH 3 (CF 2 ) 9 (CH 2 ) 2 S i C 1 3 

CH 3 (CF 2 ) 9 (CH 2 ) 2 S i (OCH3) 3 

CH 3 (CF 2 ) 9 (CH 2 ) 2 S i (NCO) 3 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2 SiCl 3 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2Si (OCH3) 3 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2 Si (NCO) 3 

CH 3 CH 2 (CF 2 ) 8 (CH 2 ) 2 SiCl 3 

CH 3 CH 2 (CF 2 ) 8 (CH 2 ) 2 Si (OCH 3 ) 3 

CH 3 CH 2 (CF 2 ) 8 (CH 2 ) 2 S i (NCO) 3 

CH 3 CH 2 ( C F 2 ) 10 ( C H 2) 2S i C 1 3 

CH 3 (CF 2 ) 40 (CF 2 ) 2 (CH 2 ) 2 S i C 1 , 

CH 3 (CF 2 ) 7 (CH 2 ) 2 p (CH 2 ) 3 S i C 1 3 

CH 3 (CF 2 ) 8 (CH 2 ) 2 0 (CH 2 ) 3S1CI3 

CH 3 (CF 2 ) 9 (CH 2 ) 2 0 (CH 2 ) 3 SiCl 3 

CH 3 CH 2 (CF 2 ) 6 (CH 2 ) 2 0 (CH 2 ) 3 SiCl 3 

CH 3 (CF 2 ) 6 CONH (CH 2 ) 3 S i C 1 3 

CH 3 (CF 2 ) 8 CONH (CH 2 ) 3 S i C 1 3 

CH 3 (CF 2 ) 3 0 [CF (CF 3 ) CF (CF 3 ) O] 2 CF (CF 3 ) 
-CONH (CH 2 ) 3 S i C 1 3 
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(i i) &mMikmm*Kj&vtzmmz&mmRmm&mmm*mMi£^. &t$k 

ttttS^&te, #C$iJK$tif, er^ytr>^&, Xtf>n-h&, ;>WWt- 

_hiex*§ (i i) fcfe^T, ^ii#i«tti^iit[iitt$t§^ 

^mM\zm^^n^^m^^m^m(Dmm^(D^m\t.mzmmtf3:^, 
m&temfr=?-m*Mm-tz>frtb\z\^ o. 1-3 ommxcD^m^^yy^it^ 

^mM\zm^^n^>y^^y^mwLtvx\t. k ««, y^ovj^mtfi 
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35 -2) o 

Hsu, mmm4 i, 4 5 oyj^c^ii^^stit^So 
Bint nnmA 4<D&mmik®&&m<DMW;$:7ik-?m-e%>2>o 

So 
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H17lt JfctfcW 1O0STS-O1 

w.w£m : ypytWL&ytmwr (dls-7ooo : mmytn^Lmfem. 

A r U~*f- 7 5 mW, %Un^ («0 

^SMrgfB^^th (U-4 0 0 0, (80 B^M^SO 

^>fh7-fV^n^J/H (B*fI(t*)lA-l :«g9 9. 9 %, M 
fb^>illt2 81i%) 7. 8 7g (2 7. 7 mm o 1 ) §4^P77X 

t ^uyy>X^^hfcm^ m^tVXO. 8g:44. 4mmol)$ 
jf^b&^ejjPTLfco £<£><h^h^fc Hn7 7>«©^lta3 2. 12g 
Tfeofeo ^©Pt©^iJP7X*«, H 2 0/T i = 1 . e^Jl/Jfrafeofeo -^©^#5* 

k m *r £ ^ t^nea © ^ > -f v zf u # ^ ~> h <d m^mm t? x h 
ms^i^K^ufc. zL<D&m<Dvmytmm* (5 5 0 nm> a, 8 7^7 

fee 

0, T i - O- T i ^«l/T^S:t»of:, 

itwtmi 

mmmnz&^T. mua'tzM&fro&m&i. og (55. 6mmo 1 ) t 
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JtWJ2 

mffiM llZ&^T, mint 3^l§7jc<£>fi«;£ 1 . 2g (6 6. 7mmol) t 

mmm 1 t?# e. n^x h t> t h n y t> n-^ u -i/t^ 







T i 0 2 
SfiitS (%) 








1. 6 


5. 4 








1. 6 


4 0. 2 








2. 0 


5. 4 






&mM2 


2. 4 


5. 4 







mnM3 

^>fh7-fV^n^^F (B*fI(t)iA-l :S3EI99%, Mik?- 
^>iMS2 8. 2li%) 12. 4g$40P77734"T, Ml/X>4 5. 

IZftmVtCo ffl\Z, -<:t>3£$l7kl. 2 6g (H 2 0/Ti=l. 6^)Vit) 

y^n/v-;ni. 3giiii^ -so — 7 o r^^b fc^it, ±ts 
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;i/^^^©^H&^2«^^bfeo ^(D^(DBjm7fe]tji¥ (5 5 0 nm) te, 
8 5 %Tg»ofeo 

f^tlfcWRamanX^^ Wl/£fg 3 HtC^bfco C ©i&flsfc h;KiL 

^>i*U¥*£2 8. 2fi*%) 3 5. 4 g<£4^P^^Xn«f-e, h^X>l 5 
2. 2gMU ^S^Xtt^bfe^iC, X^/Hl//t*fi;t7tT-2 
S'CKUftlJIbfco WttZ. -i^y^mfcl. 2 4g (H 2 O/Ti=0. 5 5 
HV^O/V-JHl. 2gl£^^ -2 5'Ct^bfe^T, ±1340 

^£TM#b&#t£#^bTjJD7K#^£fT^ &£SBJ&iMb^>gl3rM£5 
«a%oy;i/^#feo £<2^<DRm?fcjtMg (5 5 0 nm) te, 9 5 
fee ±IB©«j; > 5^i^Mbrc^CDUV#'tt^^2®^7Kbfeo 
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f^>fh7-fV^n^>H (0*fI(t)lA-l :iI9 9%, IKb^ 
^>iHT^2 8. 211%) 3 5. 4g£40P:7^7>34'T, h;i/X>14 

fd^bfco -f^->^il7K2. 0 4g (H 2 O/Ti = 0. 9 ^;Wt) £^ 

y:/DAV-;H8. 3gtl^t, - 2 5^tel7££PLfc^T> ±I340P7 

m%<DV)v^mtz. 0 zommvvs&ytMi&m (5 5 0 nm> 9 2%^$>ofe 0 

HJSM9 

3^>^h^ V^D^F (B*Wji(«)mA- 1 :M^9 9%, 11^ 
^>iIIS2 8. 2fi*%) 17. 7g§4^P77^3n, MI/X>6 8. 

fci££PLfc 0 S'Jfc, -f^->^7Kl. 36g (H 2 0/Ti = l. 2^E;Ht) Sr-f 
V^D/V-JH2. 2gil)|^ -7 0t^ibfcttlt% ±12 4 OP 7 

»%©^/;V^#7to ^©^©nj^^ii^ (5 5 0 nm) te> 9 3%-efeofeo 
C^ck^JcbT^enfe^^R ama nX^ Ml/£ff§ 3 0^bfc„ 
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mmm 1 o 

mmm 9 t# s ntcmm* n — ^ y -x a# ^ -~e, /uass otti 

^^fh^'fvyD^H (S*fI(ft)iA-l :Mg99%, $Hb5P 
^>IIfg2 8. 211%) 3 5. 4g§4^077X3*T\ hJl/X>14 

4gi:»iu ^^xfimufe^jc, ^r-r ;i/;tx^T8 o~9 0 

Lfeo ffl\Z, -i^y?mjk2. 0 4g (H 2 O/Ti=0. 9 ^)Vit) HV^O 
/V-JH8. 3 gCi^t, ±IB4^D:77;*3*^«#bfc:j&*&«TU jbP 
*##&frfcofc. IT^Tt, 90-100 "CT 3 0 #raifif»»«Ebfc. 

M£TSI#bfca*S?H3JbT, ^^HJ^^b^^>m^^5a*% 
<D'/)V&'&tZo Z\<Dm%tOv5&ytmm& (5 5 0 nm) 7 5%T&ofc 0 



fg2fg 







t i o 2 &*s 






#£*60J3 


1. 6 


5.0 1 








1. 6 


5 4.3 






#l«60tJ5 


0. 5 5 


5. 0 0 




m&mw 




0. 5 5 


4 1. 1 




m&mw 




0. 9 


4.9 8 


■ m&mw 




^SS0iJ 8 


0. 9 


4 5. 7 




m&mw 




1 . 2 


5.0 1 


m&mw 


m&mw 


#1*601] 1 0 


1 . 2 


5 0.8 






it*«3 


0. 9 


4. 9 5 







mmm 1 1 
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mkv)vu-v2±mnmm.z 2. 211%) 10. 8g$4^P77734>^ 

i;un-8 o'c^^ufeo sutc -r^->3^m7jco. 8 1 2 g (H 2 0/Z r 

= 1. 6^E;Vit) ^2-^^y-;i/7. 3 0 g-fcil'&g^ - 8 0~- 7 OtCft 

X3rt®I^-8 0 7 OXZizm&Vtzo IT^Tt, 3 0^FMl/^ 

3^")AiIig5li%0^^#fc. £©^<DpJ$mil^ (5 5 0 nm) 
teu 8 8 %T&ofco 

1 2 

mnw i 3 

;HfM5 4. 4fig%) 9. 1 2g^4oa77Xn4"-e, h;Vx>4 2. 

y-jv/tMiAxtt-s ot:{c^bfco sutr. ^^->^m^o. 6 5 2 

g (H 2 0/Ta=l. G^EJUt) £rh;Vx>2. 9 6 g, X^/ — ;V 2 . 9 6g 

(DU^mmzU^ik, - 8 0 7 0131:^1^1^ 

4'^it#b^^e»^Tbfe„ ?iT4»te, 7 7X3^0M^ - 8 0~- 7 O^Cfc 
HiJtbfe, ITi^Tt, 3 o^ra^b^^e>it#^ ^M*T?it#b^^e,# 

£<2^©>^tl7frti» (5 5 0 nm) \Z. 8 8%^ofc. 
^ 1 4 
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mmm 1 5 

-os^amj^ v^d#^^>h mmmik^mztmmm mm9 9%, gg 

^b-f >y^AHHS4 7. 4fi*%) 5. OOg, XXfh7<V^n^> 
F • -fyynAV-;W#tP#l (T^^^M^M : MS9 9%, — M4£7>Xm 
1114 2. 611%) 0. 7 9g^40P77X3^T«, h;l/X>^i4 4. 

l^^ltfc. giJIC, -f*>3±Wk7kO. 3 7 0 g (H 2 0/ (In + Sn) =1. 0 
8^;i/Jt) ^V^D/V-;l/3. 3 3gtl^ - 80—7 Ott^JPL 

8 o~- 7 oxz\zmmvfc 0 mrmrw:. 3 o^m^mvum^m 
n 2 o 8 , sno 2 ) mwmm 5 mm% (dwhm >w mit7,X(Dm^V)v^% 

feo Z(DmWi<DnJffiytMT&m (5 5 0 nm) 7 5%^afeofe 0 

mmm 1 6 

»#8U ^Jl^b^im#?»^7 o«*%cDitsi^*#fec e:©M%^h;i/x> 

mmm 1 7 

5f^>:rh^ V:/o#^F©^#jJP7jc##Ptf (^HV^D^>H 1 
^MC^fbTO. 9^;K^JtT7K^^PbTjP7K^bfc^%) 6 6. 8 4 g 
$4^D77X3^ h;i/X>4 0 2. 7 4 giMU ^tfXM&bfc^: 
(d, X^y-jlz/^^m/tT.^T- 8 Ot^^bfco gijfc-f ^->^7K3. 
3 8gHV^D/V-;l^3 0. 4 2 g(li^ - 8 0 7 0t:i:^bfc 
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ig5ii%©^$#fc 0 zvmmousmytmmm (ssonm) »92%i? 

fo-o tea 

mmmi 8 
mmm 1 9 

7^>^3. 0g^ F^-TT-fX^JD^fe^^y— )Vm (15-74 *C) T7£ 
iflU 2, 5-tfX (^Myh^fil') -1, 4-^^T> (DMMD) 4. 
2g£2, 5 -EX (-f V^y-T— -1, 4->^T> (BIMD) 

4. 6 g^t^^h^t: Hn^-7>^(cii#b^^e»MT-^bfeo 

2 0 
it$g0iJ4 
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2t?& (g) 


DMMD 
<g) 


B I MD 

(g) 


JB3f* 


mmm 1 9 


3. 0 


4. 2 


4. 6 
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mmm 2 0 


1 . 5 


4. 2 


4. 6 


1 . 6 4 0 




0. 0 


4. 2 


4. 6 


1.633 



mmm 2 1 

3^>:rh^< VT'n^v'F (B*fI(tt)SA-l :MS9 9. 9 H 
ik^#>mWm&2 811%) 3. 56g (12. 5mmo 1 ) ^40P77^ 

fh7th*D77>4 gT^LfcalgTk (^7K<hbT0. 3 6 g : 2 0 mm 
o 1) %MWV?3itfZ>tt\X-tc.o Z.(Dm<DmtiQ7km$, H 2 0/Ti = l. 6^E;i/Jt 

m7kftMm%'e;t5Tb7t FD77>»#snfe, ^©^^sm^^sm 
bfc^©**^>^^T^x^inx.^^^y-;i/^T^bfeo «k 2, 

5-tfT, (^JW7°h^fJ!/) -1, 4-S^^T> (DMMD) 1. 0 g t 2 , 
5-k*X H7y7t-h^^) -1, 4->>^7> (B I MD) 1. OgR 
^7^7 U >Mi?7^)V7>X0. 0 2 5 g§fh7bFD77>5. OgfciOA. 
fcfc<Z>£6 Ot:<7)^-ei^P B 1Jg<h-5it^$ii-T^II/^DMMDi:B I MDOfi 

^Sr^tfxh^t: F □ 7 ^ 1 O^ltTlTbfc. ^©^^bfc** 
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mzn. i**%^3bv. ±mmft\ztt?zr*><Dm{£to&&Wkmz* 58. 

Z\<Dmm&mz3 OmmX 1 5 mm© >J 3 >9XA-*S« l/T#^ 0 . 1 
<£>iiSI<E>;KSt7v^ Litho Tech Japan U FILMETRICS F v'U -X^T 

o.lz-v'a h;i/£fi*3r&1ir£;i£fc:«fcoT, ZKOffilOBIJit t 6 3 3 n 

m\z&i<f2>mm&&wfevtzo z\<Dm<Dmm£mffim&m4mz^:-r 0 
mmm 2 2 

4mz7jk-to 



*4* 





JUJP (nm) 




mmm 2 1 


13 0 


1.87 


mmm 2 2 


2 5 0 


1.88 



HJfiM 2 3 
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mBtel 3 4nm-eiWL 8 7T«. 

mmm 2 4 

o. 5) t?„ %7 7,mm±\zj$mis, i5o^3o^fwi, mtso. in 

m(Dm.4k^? >m%ntz.o Z\<DWt<D7k\Ztt~?Z>mMft\$. 4 2 0 -e&^fco Z\<D 
m\Z, 1 5W(D^7^7^ H£j;Dafi^7££ lB#Mm*fbfem> jgM^ltel 

§«M 2 5 

mnmi 7-e#^nM^-3-^- (no. 5) -e^^^s^fc^ 

U 15 0tt'3 0^miU »$0. 1 nm<DM4k^?>m&<mtz.o Z\(DWk 
<D7k\Ztt-?Z>&Mft\Z2 8 ° £<DjjgK: 1 5W0^77^7^ ht^O 

2mW/-cm 2 5£^^^lBt^^ltbfce>, Stt^li3 6 £"e{g;Tb> 
HzK'tt^TKbfeo XPS^fi (Quantum2000) (T)Vn y & 7 7-f (tfc)§S) 

+mm7tmmm) xioo 
mn&m 2 6 

- 2 5 1) £ h ;PX>T@^^ 5 11% i ^ UfcM 3 0 g&m& 

^(DmoiytmmfeWi&m^&tctbiz, m±\z^^y^r-ov^mo . img/ c 

m 2 \ZfeZ>£o\zmi$W:. 2 mW/ c m 2 y # MC£t) 
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mm 
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mm 




8 0% 



(m blb mi+b#^ 7 2 mm 



mmm 2 7 

^»ji 3 t.mmzhxmm^ntch)vx.>mn^:^— n— (no. 5) 

I^SS^I 2 8 

HiS0i.Il 5T#£>nfc^$efc, ITO^Sf (ft^Il) ^ITOHlT5 
m*%^inbfe^ A-3-^- (No. 7) PETit±l:Ml/, 12 

1 0^F B 1M»bfeo ^MJgtrtfgteu 3 5 0 Q/DT^ofc 0 
2 9-34 

7^v)v^vn>mm mmiit^m-VA? y?Yc 3 9 1 8) t^»!i3ti^ 

oil% (^i@^a»«hm'fb^^>^si^bfefi4(D^m-) <z>h;i/x>^ 
^iitfe. i©^#lSSi:/V3-^- (No. 12) tn-hU a 
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mmm 2 9 
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H*£0»J 3 l 
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mm 
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nmM3 4 


PETSS 


3 0/7 0 


mm 




Jfctt«5 


^7XSt 


5 0/5 0 


&m 





3 5 

(«)1A-1 :«99. 9 %, K<b^^>lfel|L«ft2 811%) 130g (0. 
4 6mol) MI/X> (.^ti^^'rT.ZQM) 4 8 lg C^U, ftSBS:^ 

Tf^bfeo — Hf§7k (AD BANT EC G S - 2 0 0 «k &zfc) 12 
. 4g (0. 69mol) teMfr-l yyo/V- ;H 2 2 g (7jc# : 3. 6 p p 

^/-;i/(CT^-4 0 3 5tMLfc, Z\(DtfiMhtc.7k-^ vrf 

t**ti£, m^mx immm&istcm, mux 2mmts *>\zm.WL, 8 o~s 2«c 
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#e>nfcv/;H&i nt*n5i/ji/0^M§04 fc^fo 04^, 

^ (nmh £SEHitefc?-^3itS (intensity (%)) ^^tl^n^f o 
H»J 3 6 

mmmix*®>tcV)imi%n—?v-3^ntfu—?—~?^3:\zMmvT, rn.it 

*^w^fr^ofe^, 2 5 5tciit:-^fi^ 3 5 5 x:\z$gm¥-t7 urn 
timm-ztLfco iii^tif©itsi^@ 5 izm-f* m 5 4u ^HiteM^m (t 

emperatur e/t:), ftffl Ofc) «S»M*W (We i gh t/%), ft 

Hi (fc) \zmm<D&fc (heat f i ow/iiV) &*n^n^t. Site, (D 

HJSM 3 7 

£ , «® 1/ >MS £ nfc ^ U x 1/ > ^ 1/ 7 ^ lx - h 
(PET) St±H, No. 3<DA—n — ? — %:m^Tmifil>, lOOttlO 

m&'&fro SPMgt (t^3- f >7^M>hm SPA-4 0 0 (SI 

nmJ^TT^D, ¥i14titlTU?)^ t»ofc c 



HJSM 3 8 

(t)lA-l:^9 9. 9%> H^>iISg2 8ti%) 8 8. 3g (0. 
3 1mol) h;VX> (^^^-r^7;^th^) 3 2 7gC^U, 1*3 SUSS 

i^xiitfctt, H^-f 7-f^*jtoA.fc^^y — ass- 7 5*0 

«l7K8. 5g (H 2 0/Ti = l. 5mol/mol)0gMMl^U)W5 
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9 0#IHTT!iSTbfc. IT>f©77X3©*fi§- 7 5~- 7 0 < Cfc&j#bfc, 
iTF&7&* -7 0t"e3 0^fll#im 35te3B*W^WTM*Tr#»b 
Tll*MSt»bfcic:5«6fij8W©*#:ft#fe, £©$e#: (KJ£»D §90~1 

o 0 < c-e2B#p H i5i^bTiifeMHJ^i?{b^^>m#^5a*%(7)y;u (jgtf, 

IV;i4fc2j &&1to ^)Vm.2\ZU, 1 ^SfcHPOT^^ 5 . 3nm, 

2&& : ?©¥*5*fc&2 8. 5nnu 3»®Wfiil 8 7nm^^5tl 

2te^tmsvOl'0*fc&#:fc£EI6 iC^T. El 6 4", W.mtmm (nmK 

( f (is (%» sr^n^n^-r. 

H«J 3 9 

^>fh7-fV^n^v/H (B*fI(ft)iA-l :«I99. 9 %, ft 
it^^>mnmm2 81I%) 17. 7 9g (6 2. 6mmo 1 ) tJ8i*h;Vx 
>6 5. 3 1 g*77X3*T?SS*^fX»BB«TfciB^*#b**bfc (Ml 
8t). ^d^TKl . 69g (93. 9mmo 1 ) £J3ft7k-f V^n/V-;i/3 0. 
4 2 g<hJ&7jcMVx>3 0. 4 2 g©l^ -fV^D/V-^i: 
h;px>©^&jfcfc^t*£7K©ffiftiSffift© 2 2%) S^ffl 18-20 •CTfil 

*K#fl¥*& &-&tK V^d A' y h ;px s tifco z. omvmiafc&n. 

H 2 o/Ti = i. s^i/Hre&ofc. Mi 8t;-e$ e>t 1 . 5R#F£j£jrr5£ 

±IB© «k"5 fclSUfcMOU V*H$£bfc. UV$»5£«lKzK h;WX> 95.73g/ 
J&tK IPA30.42g i^I^^-X^-f^tbTa^l, #^GDft{fc%}tSte^ 

>7" h 7^V^P^y FKU£bTUV# v b%ktfmtLT& D , TI-O-Tl 

mmm 4 0 
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1 

^>fh7-fV^n^->H (B*fI(t)SA-l :«S9 9. 9%, ft 

4k^*>mnmm2 sms%) I78g (o. 63moi) 

T\ fh7tHD77>6 5 4g(C^i|U ^$^7111^^ H^-fT-T 
XSr^fc^y-;!/^ ($J-15<C) T7££Pbfc„ S'JKlttbfc^h^h Fa 
75>>9 1 gT^fRUfc-r;f >3£M7j<l 0. lg (H 2 O/Ti=0. 9mo 17 
mo 1) <Dm&mWi%:MWLf3LWZ> 9 0^WT^Tb7c o ^T4>©^ ^Xnoo^ 

15 — i o'cfc^bfeo imTt, - 1 ott:3 oftmumv, M 

-f X£JnA&**/-;W8Tf9- 8 Ott^tT, fh7tFn77>6 1 g 
T^U7c<^->3Sm7jc6 . 8g (H 2 O/Ti=0. 6 mo 1/mo 1) ©i^ 

bfeo d®^^9 0-1 0 0 < CT2Bfr B 1M^bTtlfeSHJ^:^5 i ^>m^a 

^5ii%o^§#fco z<Dmm<Dytmj&&5 o%<Dyt<Dmm$L&\*s 358 

*fcffi$Mif£j*bfc (09). 
il«4 2 

Mffiig^u ftfb^^>m^as5 6. 2ii%0afii#^#fc. j:®^^ 
hfrjLyt&mzmzztnmmvft. ^iioi^iiH, ^»g7. on 
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H»J4 3 

3 0li%?)^i:Ufc„ Z.(Dn&%kM&mfc3. 4 5 m g £^bi&SS#*Jf 

$nfc 0 (0io) 

HJS^J 4 4 

«M 4 1 T# B nfc^^SM £3- >MS b fctf U 1/ >x 1/ y ? V- 
h (PET) gffi_kfc, No. 3©A—3~^-SfflViTSfe*b, lOOt, 1 

o#mft*u «s«±fc&«»fc&iR£^/£bfc. sPMii (t^3 — r> 

X7JM>hm SPA-4 0 0 (SI I)) £m>TMJ^®©EMfc£ift!l5£b 

(011) 

H»J4 5 

^>fh7-fyyP^->H (B*tl(flc)«A-l :iS99. 9%, & 
'fb^^>m^^S2 8fiS%) 5 3 0 g (1. 8 6mol) ^40Q777atf 

(H-i5t) T^snufco gijfcwsbfe-r vyn/Nv-;u2 7 

4 gT^bfe-r^->^7K3 0 . 4g (H 2 O/Ti = 0. 9mol/mol) 
5~- 1 0"CK:fiH#bfc. «T*IT&* -10ti:3 0^rTOU 35&c^M£ 

T#^bx 1 mmM&*MMVTm&Mw<Dmfc&mc a ^\zyv^t^7, £jn 

8 ccKUfcaibT, -fyyo;v-;n 8 3 g^f^t 

fc-f;*- >3S$lzK2 0. 3g (H 2 O/Ti=0. 6mol/mol)Og^« 

£©^£9 0- 1 0 0 < CT2B#r H 1JS^bT^@BJ^^b^^>m^M5fi 
*%0l/;H£#fc. C©»*©^»iM!5 0 ^OD^GDjfiiS&ftte, 3 5 8 nmt 
(08)0 Sfc, VMZ, ¥«5. 6nmT->t-^#7>f©t^ 
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^^mVtz. m 1 2)o 

mt&m 4 6 

MfH 7 

^>rh7i'V^o^v'F (a*fI«A-l :Mg99. 9%, Wt 
ft?^>IIIS2 8Ii%) 8 8. 3 g (0. 3 1mol) §40P75X3 

rz*?;-)im m-7 5x:) x^vtzo simirebfc-r 6 

gT^HRUfc-f ^->3^ife7K8. 5g (H 2 0/Ti = l. 5mol/mol)OS 
^M£ii#b£i:;^£> 9 O^ltlTLfc. IT*©77X3©tfi§- 7 5- 
-7 0t«LL IT^Tt, -7 0tt3 0^FI«ib, J£^3B#r^Mb 

xMum^^uWiimmuw^mm.^xM^mmfDm.^^rc. z\<Dmwt&9 o 
~io o°ct 2mmwffi.isTm&mwtemk^2>mnmm5mm%<D"j)i<&% 

7Co l&tfc^OD^tfcSS. 3nm, 2^?Of^tg2 8. 5 

nrru 3^T©2pi^^l 8 7 nm^ 6^:§fe#i:^:$SHcDi^Jg^^Wr^ 
^(D^^^^^^^l/Tfeofc (E113)o 

mmm 4 8 

(l) 

( i ) tl^Xfibfc40P77X3t-e, f^>fh7^V7 t n)}?^v'H (B 
#W3S(*fc)§£A- 1) 5 3 0 g*HH>1 9 6 0 glC**b, x^y-;i//F 
7-f7-f7/Ut- 1 5X:\Zl$WLtZo mz, -<:t>3»7jc3 0. 4g (^)llk 

(H 2 0/T i ) =0. 9) 7 4 gCi^l 1 ±I340P^ 
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7 7*3I*3®«H&£- 1 5- — 1 orfciMMeLfc. «T^Tt- 1 0tT3 0# 

WL*^? h*7-1'7-1 , 7;UT- 8 O'Cfc^SPU <;*>3S#l7.k2 0. 3 

g (^U* (H 2 0/Ti) = 0. 6) t-f V^O/V-;H 8 3 g©IM^ 

£9 0- 1 0 0'C-e2B^jt^U> $S£itBj&^ (C-l) ^4><2 

(i i) ^^h^^y^n^i/F (S^WiiWMA- 1 :^9 9%, 
i^>HM2 8. 2fi*%) 12. 4g$40P77X3^, WVX 

>4 5. ogfc^b, ^mft^wmhtzmz., ^ /-^xm^mmn^^ 
-8ox:\zifcmvrz 0 m\z, -i^y^myKi. 26g (^;i/it (7jc/Ti^> 

= 1. 6) HV^D/V-JHl. 3gi:M, -8 0—7 0 °C&C?££flb 

so — 7 ot;t«Lfc, ^t^t^, 3 o ^mmum^mw^ 
Mu^-vmiwvfsi^^^uvx, m&mw&mm (c-2) &m^ 0 mmnrnM 

$i&3SBJ&^$E (C-3) Mf^>IlTll 

(i i i) i^n-^Aerh^n-^b^rv-F ( B *fI(*)iT B Z R : MS? 
8 7%, ifb^3-^AiIIS3 2. 211%) 10. 8g$4^P77X 

/t^inxfT- 8 O'Cfc^bfco S'J^> -f^->^7K0. 8 12g (^E 
(H 2 0/Zr)=l. 6) £2-:/^y-;l/7. 3 0 glzM&W:. -80- 
- 7 Ot^^bfcftliT, ±IBE30P77Xri«t>^lt#b?5;^e^TU, JjbtR 
#fl?£fT&ofco ^T4>«, 77X3|^©M$- 8 0~- 7 0t:tCiliJtLfe o 
iT^7^, 3 0#F^^b&at£>m#^ Sfi*T«Ui^^6#fitT, 

&mw&mm (c-4) £#fc 0 #e»nfe^4>^@^itm«, sift^n- 
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m (c-5) s#fe„ m*>ntc&Wi(D®]&ftmmz. mt-j)^=.^Amwvi 

(2) tmft^mMj&mmommi 

(i) A^f*hU7JVtPT^hU^^v'y7> (FAS-17 :ii 
ft^Iitl) £3&7Kh;WX>T?imLT, HMiSO. 511%©^ (C 
-6) 

(i i) ^^"rts hU^^^-D^^JVh'J^ h^rv'v'^ (FAS- 17:41 
Mfa^lUftig) ^^7jCh;UX>T^r|RLT#fe5aa%(DFAS- 1 7 1 
0 0 gfc&iR <C- 1) 3. 3 6g£*g£-U 3 0Wj$Lfe o CKD^fc, 
-f^->^m^ ; &iafn$-ti:^:h;PX>^9 0 0 g^lTL, ITHTt, 2 B^FflQ 
Jt#U £n*#fi?£frofc 0 ^O^^^jgU, (C-7) Zmzo 

(3) ¥5H^I<Z>a£i§ 

«F?R (C-l) £rfflV>, ifif jS«s^bfcglSCD¥i|ftS^2 nmt?»5V-^ 
7<A^7^Sffii±i:, No. 3 ©A*— 3— ^^fflViTM^b, 150tT30 
»Wft*l/T, ^J7XSi±[:ii5MbL SPMgl (ffa--f>X7 
;p*>htt«* SPA-4 0 0 (SI I )) &fflV^T*IK^®0!)^*IB!l^b}fet 

(0 1 4) 

»*fc(C-6) K10#K«at«, 60t, lO^WftftU FAS 
- 1 7 «fcDfc*fls¥!ft*l«*j£«b;fc. FAS- 1 71^1^ /7DyU>i? 

h;i/X> (Tol), ^V7u\Z)\,T)Vn-)\, ( I PA) £5 m 1 ZffiT 
U 6 0 8>&te, (x;|/V (80 ifcSU 3 6 0 SI) Srffl^T&eM 

£&80j£L&<k£;5» 106° OK), 62° (h;i/X», 4 0° (IPA)TJ 
&t>, -t#te»7M4£^bfc. *I<!D?^ftSfJ, 2. 3 nmT^of;: 

t^e>> fas - 1 7 am, ai«^®±^«i:?Bfc^fiKsnTVisc: 

FAS- 1 7cfcDfc£ffc¥!ft*llSI4«<05ct££XPSg|K (Quntum 2 000, 7 
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^;wt (F/o l. 72^0, Jp*^»*tf ^xjiff bfc«^©a»tt 

FAS- 1 7 &Qte%>{k¥$kMm\t, mm2nm<Dm^ft^m<DWtfL 

wstsnfc. (Ei 5Rt*Hi 6) ^w^i^i^^t^snt 

Sfc,±fBFAS- 1 7 <fc D ^§^#®f 1±C 2 mW/ c m 2 ©3Sf|© 2 4 5 
nm©UV§3 l$|B]RBt# b fct©ifi!!^©^^a^ b fc fc H 3 , 3 BtF^fcfe 
V*T\ 3. 5° (7jc)> 0° (h;i/X», 0° (I PA) LlZ-ofc* 

wmmz&r). is±©fas- 1 7ffimM\s> M4b?-*>mt)mmv?tzi: 

H»J 4 9-56 

(pet) at«R^T^;ww*«fc*viT«3iMt, sttfto&^gB&wbit 

JttfcW 6 ~ 8 

^ 7 mz7F~t ffifeo) MWL ±.\z, ?^>Th7-f vya^^r->H (0:fcWji(J*) 
«A-1 :&eSP9 9%, ift^>HM2 8. 2fi*%) &X^y-;i/T* 
&bfc&<ft^>$fc&#tO. 5ii%©j|t (C-8) &m>T&JR&{fcrt&BI* 

HMfc-rsew^ ^js0ij4 8 tmmizi,TmftTm*m&i>tco t 

8&T£7fcl^t. #'JxXfJk (PET) £=fc&tf7^;W«*RT?tt* ^JS^b 
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Jt^J 9,10 

»fltf 1 *>tttt^V01'*« ffiUliSTS-OL tfi7nm, C-9) 
t±t, No. 3 ©/t— 3— ^£J3l>T^fcU 15 0tT3 0^FMbT> 

^3 — r >xy;i/*> h&§g, spa- 4 o o (s i D) ^m^xmmmm<Dm 

tt*il>'ii^tt0^5l-e^o^, (017) 
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a ; G : P : PET, A : 7 9 U )V 

b ; O : *"S>mm$>V), x : *V>9BM13lV 
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I * © I ffl 

Mo 

if. 

5. - so — i o ox:(Dmm<Dumx%>z>zt%:&m.t°r&m 

t^wmtt^m^m i ~ 5 o^-rnfr izmm<D&m-wimm&z&-rz>ftffi.mo 
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11. 7jcfcnj^^^^^, T;i/n-;i/^^-eafe^^ t^#m<ht--sif^ 

12. ^M<b'&#lt7K«r^^M-t : ?l'&b^:^ mWf^iUmU±\Z^VX 

^^mm^^T^zm^mvxn^nr^mmm^xmm^'riz^iz^m 
14. - 2 o'cj^T^^Tfe^.rt^^m^-r^if^i 3{c 
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i6. mmmm.m&. - so — i o o c c<Dffim<Dum-v&z>z.£&wwt.f?z> 
mmmmmzffifem<D7k&mn-?z>j:m-c&Z)z: twrnt-r^m^m i 8 trans 

2 lfcGtt®M-BM<&&#-r*&flm. 
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23. mm&iR7kftm®£*&mri£m.m°vm&vit&. mm^umu±.\z^u 
^ mt^mmmm. msyivn -iizkmmx^mz nrcm%tv$> d , r*&&$ 

R&jmb^&te&inU S6fc«JJfftilflE«», 

25. Rff^s^, R&MYb^^^WiUcMbo. 5fg^e;i/^_h2. of&^;w* 

M-Brmmiztt-Tzfcomnufgmmo 4 o%^& i %^§^t^ttss^ 

2 8. 3£A±©jn*^S*fra^«^-&i»fc, R&jRfb^&ois^MRfc** 
tto. 5 {g^;w^± 2 ft^^woTKS^Dnt" 5 d £ k «fc o # e> nt < & &m 
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2 9. *?D©7KISJnXS©a, a^-TS^SIMOTKS^fjtfift-C^tp-rsxe* 

3 0. MHff^MS^, -2 0*C^T©i&irr&£d££#&<h-r 5IMfcgi2 7, 

31. &ffife&mtfi* &&mfc&w<DM7kftmmi&nm&T<DM.m'v$>2>z£& 

3 2. MfSfil^, - 5 0— 1 0 0tO|5BT^S^ti£#i(tt§S^ 

2 7£fc«2 9fcfBm©&M-^^£WT&#f$[«o 

3 4 . at#3i i~33 <DK?nfr\ztem<D&M-mmm&&&?&&mn<D&m 

3 5 . &mfc&to7tfis 5£ ( I ) 
R a MX b • • • ( I) 

3 6. 5* (I) X*t % T;U3^>-ST*5JIt«r#^frSIS^3 5 fclB 
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■> 

bTiri«^twT»4 z: t *»*t-r*»*j« i ~ 3 7 ©v>rn*> iz&mcD&m 
t *#«t*rs»^ 1-39 <D^*rnfttz&m<n&m-mmife&&g?z>ftm 

Mo 

4 1. 0 ~ 5 0 nm©ttBB<0*^«7?**Cli:*^«t-ra»*314 

42. x-^i^iS^ *fc«^fc>M&»»&T&* 
-r«»^4 o *^ctt4 i ©^-rn^fciH«©^M-^^^^wr-5^mKo 

43. m, mm. R&fr&&femfrztezm&&mznz'j>tsi< t 
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4 4. &gMJ#to~ 5 0 nm®ifflOMt^c:t§#iitts^4 

•r§is^4 3 ^fe«4 4©v^n^^i3«o^jg-mm^^^'r^^m«o 

4 6 . Mf$9! 1-45 ©V>m*>fcB*©*m*jfcS«i63n* £ t Stttt 

5 1. R*®©^tS«Ji 0 nm^msrt^iit £»3fc:g|4 6-4 
5 2. ^®Wi$^5nm£(TT^§j:i:^tt5it]S4 6-4 9 
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5 5.2 0 0 ■COTT^f^ u 1 1 i D M^nfc u i: S#t 5 

5 6. gtaiiO^fisati o nm^TT^I) ^ t SlttttSi^ 5 4 
5 5 fcfBftO&MttfctoflK. 

5 7. ISIC^t^^ 5 nm£(Ttfe§ u 5 4&tcU 

5 5 iz^mv&mmtvom. 

5 8. ^^^Sfcifc/fcRsn* K+©ft**«jW7c*tb7ri 0%£TF 
5 9. »^1~3 0©^*rn^fcE«©^«-H3f5«g^*#-r*^1K«, 

0 fclH«©^«-^««^#: 0 
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6 2. m&ms 9-6 i<D\,*?nfrtejRto<D*m-mmmGtfttttiz.±&qrm 
6 3. m^me 2 izmmoyt^Mnfrz-tez z. t^^WLt-r^yt^m^o 

6 4. 77X^y2U>XX&ZZt*W%k£TZ>m$tm6 3\zm 

6 5. g®»T$5^IiftM^StR± t ^i U 4>&<£t>l 

e e. mm^mx$>^^mm^mm^ m$tm4 6-5 9 m^n^ism© 

6 7. mmmm*. m. mm, Rtfftm&mmfrzte%mfrzmunz>'j>tsi< 
^.n^rcu^n^^mm^m^xm^±iz^mm^tmm^mmv. 4> 

es. #mmm+. m> mm, R^t^^»^§i*^i«n§/>^< 
^67 tciB^om^m, 

6 9. &JH£JKiH5ttai#S, Sdi) 
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R\MY m _ n -.-(II) 

(s;^ R»tt, immitTkm^ mmmz^rz imm<k*m&, im/\uy> 

^Sl^> Ytt, UnzK#fl?te*£*U nit 1 ~ (m-1) <ZH>Tn^©&ifc 
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